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(57) ABSTRACT 

A color image processing apparatus which codes image data 
while suppressing image deterioration. A color character 
area discrimination unit divides an input color image into 
16xl6-pixel blocks, and determines whether or not each 
block expresses color characters. In accordance with the 
determination result, a sub-sampling ratio switching unit 
switches the sampling ratio for each of color components 
YCrCb composing the color image data so that the sample 
ratio is Y:Cr:Cb=4:2:2 or Y:Cr:Cb=4:l:l. Subsequently, 
sampling is performed in accordance with the switched 
sampling ratio, and DCT, linear quantization and entropy 
coding are then performed. 
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COLOR IMAGE PROCESSING METHOD > ■ In .the prior . art, when the sub-sampling is performed tin * 

AND APPARATUS THEREOF consideration of a visual characteristic, efficient coding can 

be performed on an overall image. However, a negative 

This application is a continuation of application Ser. No. influence such as a partial image deterioration may result. 

08/733,456 filed Oct. 18, 1996, now abandoned, which was 5 For example, when the color space of the input image data 

a continuation of application Ser. No. 08/275,255 filed Jul. is YCbCr and the sub-sampling ratio is Y:Cb:Cr=4:l:l, if the 

15, 1994, now abandoned. data which is coded after the sub-sampling is decoded, a 

problem arises in that deterioration of image quality 

BACKGROUND OF THE INVENTION becomes great in more important portions of color 

This invention relates to a color image processing method 10 information, such as a color character portion, in comparison 

and apparatus and, more particularly, to a color image with the portion of the monochromatic character and the 

processing method and apparatus capable of coding and natural picture image portions. Another problem is such that 

storing color image data. efficiency in coding color image data which includes a 

A conventional highly efficient compression coding black/white portion is not so good if a color image coding 

scheme that is well known and developed for the interna- 15 scheme is applied to both the color and black/white portions, 

tional standardization is, the JPEG scheme (The Journal of SUMMARY OF THE INVENTION 
the Institute of Image Electronics Engineers of Japan, Vol. 

20, No. 1, 1991, pp. 50-58). Accordingly, it is an object of the present invention to 

FIG. 9 is a block diagram illustrating a general processing provide a color image processing apparatus capable of 

procedure of the JPEG scheme. 20 compressing an image by efficiently coding the image in 

In the JPEG scheme, first, input image data is subject to which ™»8f deterioration is suppressed by utilizing advan- 

sampling, and divided into 8x8 pixel-blocks. Subsequently, of sub-sampling. 

each block is subject to a two dimensional discrete cosine According to the present invention, the foregoing object 

transform (hereinafter, referred to as "DCT") (8x8 DCT 62 k attained by a color image processing apparatus compris- 

in FIG. 9). The obtained 8x8 DCT coefficients are subject to 25 ing : i n P u * means for inputting color image data; discrimi- 

linear quantization at the step size based on the position of nation means for dividing the color image data input by the 

each coefficient with reference to a quantization table (8x8 ^put means into a plurality of blocks, and discriminating 

coefficients) (Linear quantization 63 in FIG. 9). Finally, the whether or not each of the plurality of blocks is a block 

quantized DCT coefficients are subjected to a Huffman having a predetermined color characteristic; sampling 

transform. That is, on the DC coefficient, the difference with 30 means for sampling the color image data included in each of 

the DC coefficient of the preceding block is calculated. On the plurality blocks by changing the sampling rate; and first 

the other hand, a zigzag-scan on the AC coefficients is coding means for coding the color image data which are 

performed to convert the two-dimensional values into one- sampled by the sampling means. 

dimensional values, an entropy coding (two dimensional It is another object of the present invention to provide a 

coding) is performed by a pair of the run length of the zero color image processing method capable of efficiently coding 

coefficient and non-zero coefficient (Entropy coding 64 in an image in which image deterioration is suppressed by 

FIG. 9), and the obtained code is output as coded data. utilizing advantages of sub-sampling. 

When the input image data is expressed in a color space According to the present invention, the foregoing object 

(A, B, C), various expressing manners are provided for each ^ is attained by a color image processing method comprising: 

color component. For example, pixels of each- color com- an input step for inputting color image data; a discrimination 

ponent can be expressed as follows: step for dividing the color image data input by the input step 

(1) When each of A, B, C components is composed of into a plurality of blocks, and discriminating whether or not 
XxY pixels, each of the plurality of blocks having a predetermined color 

[No sub-sampling]; refer to FIGS. 10A-10C. 4S characteristic; a sampling step for sampling the color image 

(2) When the A component is composed of XxY pixels, data included in each of the plurality of blocks by changing 
and each of the B and C components are composed of the sampling rate; and a coding step for coding the color 
(X/2)xY pixels, on which Vi sub-sampling is performed in image data w ^ are sampled by the sampling step. 

the horizontal (X) direction, In accordance with the present invention as described 

[Sub-sampling ratio: A:B:C=4:2:2], refer to FIGS, so above, before the coding of color image data, the input color 

11A-11C. image data is divided into a plurality of blocks, whether or 

(3) when the A component is composed of XxY pixels, not each block is a block having a predetermined charac- 
and each of the B and C components are composed of teristic is discriminated, the sampling rate is changed based 
(X/2)x(Y/2) pixels, on which the Vi sub-sampling is per- on the discrimination result, and a sampling is performed on 
formed both in the horizontal (X) and vertical (Y) directions, 55 toe color image data included in the block. 

[Sub-sampling ratio: A:B:C=4:1:1], refer to FIGS. It is another object of the present invention to provide a 

12A-12C. color image processing apparatus capable of compressing an 

Sub-sampling is performed by using an arbitrary sub- image by efficiently coding the image in which the deterio- 

sampling ratio in the above (Sub-sampling 61 in FIG. 9), and ration is suppressed in accordance with he type of the block 

then, the process following the DCT is performed. 60 input image. 

When the sub-sampling ratio is 4:2:2 (FIGS. LLA-11C), According to the present invention, the foregoing object 

four blocks of the A component, two blocks of the B is attained by a color image processing apparatus compris- 

component and two blocks of the C component correspond ing: input means for inputting color image data; discrimi- 

to the same image area, respectively. If the B and C nation means for dividing the color image data input by the 

components do not severely effect the visual image, a more 65 input means into a plurality of blocks, and discriminating 

efficient coding can be performed by changing the sub- whether each of the plurality of blocks is a block expressing 

sampling ratio to A: B:G=4: 1:1. a multichromatic image or a monochromatic image; and first 
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.r;codiog means for^coding-.the color image.data based on the, FIGS. 12A-12C are diagrams -illustrating* an. image, block : 
discrimination result by the discrimination means. where the sub -sampling is performed at the sub-sampling 

It is another object of the present invention to provide a ra ti° A:B:C=4:1:1. 
color image processing method capable of efficiently coding 

an image in which the image deterioration is suppressed in 5 DESCRIPTION OF THE PREFERRED 

accordance with the type of the block input image. EMBODIMENTS 

According to the present invention, the foregoing object Preferred embodiments of the present invention will now 
is attained by a color image processing method comprising: oe described in detail in accordance with the accompanying 
an input step for inputting color image data; a discrimination drawings, 
step for dividing the color image data input by the input step 10 

into a plurality of blocks, and discriminating whether each COMMON EMBODIMENT (FIG. 1) 

of the plurality of blocks is a block expressing a multichro- 

matic image or a monochromatic image; a first coding step FIG - 1 is a block diagram illustrating the overall con- 

fer coding the color image data based on the result of the struction of an image processmg apparatus representing a 
discrimination step. 15 embodiment of the present invention. 

The invention is particularly advantageous since coded As shown in FIG. 1, the apparatus includes an image input 
data in which deterioration of image quality is suppressed unit 10 constituted by an image reader such as an image 
can be obtained in consideration with the color characteristic scanner which includes a CCD sensor, or an interface of an 
of the image, since before the coding of color image data, the external item of equipment such as a host computer, a S V 
input color image data is divided into a plurality of blocks, 20 camera or a vldeo camera, etc. Image data input from the 
whether or not each block is a block having a predetermined "nag* 5 in P ut 10 * supplied to an input terminal 100 of 
characteristic is discriminated, the sampling rate is changed an "nagp memory unit 11, which is illustrated in detail in 
based on the discrimination result, and a sampling is per- FIG * 2 - ^ apparatus further includes a control panel 12 
formed on the pixels included in the block. which an operator uses to designate an output destination of 

Other features and advantages of the present invention 25 me d f ata ' and an output controller 13. The control 

will be apparent from the following description taken in P^ 1 U A * for he ° ut P ut Ration .of the image 

conjunction with the accompanying drawings, in which like da |f ™* m P umn g control mformation for coding an image, 
reference characters designate the same or similar parts and me output controUer 13 executes a s^afic processing m 
throughout the figures thereof. w res P° nse 10 a synchronizing signal for memory read-out or 

=> ° 30 connection information. The synchronizing signal is an 

BRIEF DESCRIPTION OF THE DRAWINGS ITOP signal from a printer engine, and the connection 

The accompanying drawings, which are incorporated in ^formation which conforms to the image output unit 
and constitute a part of the specification, illustrate embodi- (P^ter resolution), is entered manually from the control 
ments of the invention and, together with the description, « P*"* 1 U ' or 15 KC ™*f from the f f output unit 16. The 
serve to explain the principles of the invention. 35 memory unit 11 has an output terminal 125 and an 

, , . .„ . , . , input terminal 126 for receiving a synchronizing signal from 

FIG. 1 is a block diagram illustrating the construction of ^ 13 ^ m fc ided 

the un age processing apparatus which is a typical embodi- ^ m ^ display ^ u Numeral 15 deQOtes a 

ment of the invention; communication unit for transmitting/receiving the image 

FIG. 2 is a block diagram illustrating the detail construe- 40 data vi a a p UD lic line or a LAN (local area network). The 

tidn of the image memory unit 11 of FIG.' 1 in accordance outpu t unit 16 is, for example, a laser beam printer 

with a first embodiment; which irradiates a photosensitive body with a laser beam to 

FIG. 3 is a diagram illustrating an example of an image form a latent image and then converts the latent image into 

whose areas are structured in advance; a visible image. The image output unit 16 may be an ink-jet 

FIG. 4 is a diagram showing the state where image data 45 printer, a thermal printer or a dot printer, etc. Particularly, the 

is sampled at the rate of Yz in the horizontal direction; image output unit 16 can be a bubble-jet type printer which 

FIG. 5 is a block diagram illustrating the construction of ejects an ink droplet, utilizing film-boiling caused by ther- 

the image memory unit 11 of FIG. 1 in accordance with a mal energy, 
second embodiment; 

FIG. 6 is a block diagram illustrating the construction of 

the image memory unit 11 of FIG. 1 in accordance with a In this embodiment, it is assumed that the color space of 

third embodiment; the input image data is YCbCr. An example of improving 

FIG. 7 is a block diagram illustrating the construction of image quality is considered in the case where deterioration 

the image memory unit 11 of FIG. 1 in accordance with a J5 of a color character area in particular stands out when 

fourth embodiment; encoded at the sub-sampling ratio Y:Cb:Cr=4:l:l in accor- 

FIG. 8 is a block diagram illustrating the construction of dance with the prior art. 

the image memory unit 11 of FIG. 1 in accordance with a FIG. 2 is a block diagram illustrating the construction of 

fifth embodiment; the image memory unit 11 shown in FIG. 1 in accordance the 

FIG. 9 is a diagram illustrating processing in a conven- 60 present embodiment, 

uonal image compression and coding scheme; \ n fig. 2, numeral 21 denotes a chromatic character area 

FIGS. 10A-10C are diagrams illustrating an image lock discrimination unit for dividing the image data supplied to 

where the sub-sampling is not performed on the A, B and C the input terminal 100 into 16xl6-pixel areas, each of which 

components of a color space representing an image; is composed of four DCT blocks (each block is composed of 

FIGS. 11A-UC are diagrams illustrating an image block 65 8x8 pixels), and discriminates whether or not each of the 

where the sub-sampling is performed at the sub-sampling areas is a chromatic character area, numeral 22 denotes a 

ratio A:B:C=4:2:2; and sub-sampling ratio switching unit for switching the sub- 



50 First Embodiment 
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.t*sampliag*ratio» between. Y:Cb:Gr=4:2:2 (for. a. chromatic; 
character area) and Y:Cb:Cr=4:l:l (for an area other than a 
chromatic character area), numeral 23 denotes a DCT unit 
for performing DCT in die unit of an 8x8-pixel block, and 
numeral 24 denotes a linear quantization unit. Numeral 25 
denotes an entropy coding unit for respectively performing 
an entropy coding on the DC component and AC compo- 
nents of the quantized DCT coefficients, and numeral 26 
denotes an entropy coding unit for performing entropy 
coding, by using a binary lossless coding scheme (e.g., 
MMR), on the result of whether or not a 16xl6-pixel area is 
a chromatic character area, and numeral 27 denotes an image 
memory for storing the coded data. 

The operation of the image memory unit having the 
construction of FIG. 2 is described below. 

The chromatic character area discrimination unit 21 
divides the image data supplied to the input terminal 100 
into 16xl6-pixel areas, and discriminates whether or not 
each area is a chromatic character area. 

The following schemes are examples for discrimination of 
chromatic character area: 

(1) Scheme for discriminating the area as a chromatic 
character area when the number of times of black-and- 
white inversion is more than a threshold (T) (for the 
discrimination of the character portion) in the case 
where Y component is binarized (Note that a binary 
threshold is adaptively determined with reference to a 
histogram) and scanned in the horizontal direction of an 
area and the values of Cb and Cr components in the 
area have same color information; 

(2) Scheme which uses Laplacian of Y component or a 
differential filter for discriminating a character portion; 
and 

(3) Scheme for providing information such as a chromatic 
character area by a preparation processing such as 35 
manual input or the like as shown in FIG. 3. 

According to one of the above schemes, in the sub- 
sampling ratio switching unit 22, the sub-sampling ratio is 
changed to Y:Cb:Cr=*4:2:2 on the area discriminated as a 
chromatic area. As shown in FIGS. 11A-11C, 8x8-pixel 40 
'DCT is performed on four blocks of Y component, two 
blocks of Cb component and two blocks of Cr component. 
On the area discriminated as a non-chromatic character area, 
the sub-sampling ratio is maintained as 4:1:1. As shown in 
FIGS. 12A-12C, the 8x8-pixel DCT is performed on four 45 
blocks of Y component, one block of Cb component and one 
block of Cr component. 

The sampling in this case is such that pixels are picked up 
by alternate pixel with respect to the horizontal direction as 
shown in FIG. 4 or two neighboring pixels can be averaged. 50 

Accordingly, after the sub-sampling, when DCT coeffi- 
cients are obtained by the DCT, they are quantized by using 
a quantization table in accordance with the conventional 
technique. The quantized values are subject to the entropy 
coding in the unit of DC component and AD components, 55 
and finally, the coded data 1 is obtained. 

The chromatic character discrimination unit 21 outputs 
the result of discrimination as to whether or not the 16x 16- 
pixel area is a chromatic character area as an identification 
(ID) information bit (for example, if the value is "1", it 60 
indicates that the area is a chromatic character area, while if 
the value is "0", it indicates another information). In this 
case, the ID information bit is subject to the entropy coding 
by using a binary lossless coding scheme (e.g., MMR), and 
output as a coded data 2. Accordingly, the increase of the 65 
code amount by adding the ID information bit can be 
avoided. 



s fv The coded .data: generated* in? mis c way,* isrstored; in: the..*, 
image memory 27. 

According to this embodiment, the coding processing is 
performed such that a chromatic character area is deter- 
mined from the input image data, and sub-sampling is 
performed by adaptively switching the sub-sampling ratio 
between 4:2:2 (for the chromatic character area) and 4:1:1 
(for the other area). Accordingly, the important Cb, Cr 
information for expressing colors can be provided for the 
chromatic character area. Thus, deterioration of image qual- 
ity in the chromatic character portion can be suppressed, and 
efficient coding can be realized. 

In the embodiment, YCbCr is used for the color space of 
the input image data, however, this does not impose a 
limitation upon the invention. For example, another color 
space such as RGB can be used. Furthermore, the chromatic 
character area is used for switching the sub-sampling ratio, 
however, this does not impose a limitation upon the inven- 
tion. 

Furthermore, in the embodiment, the sub-sampling ratio is 
switched between 4:1:1 and 4:2:2, however, this does not 
impose a limitation upon the invention. For example, the 
ratio can be 4:4:4 or other ratio. 

Still further, in the embodiment, the area size for switch- 
ing the sub-sampling ratio is composed of 16xl6-pixel area 
including four blocks of 8x8 pixels for DCT. However, this 
does not impose a limitation upon the invention. For 
example, the area size can be larger or smaller than the 
above size. The DCT block is defined as 8x8 pixels, 
however, the size is not restricted to this example. 
Furthermore, DCT is used for the orthogonal transform in 
the embodiment, however, other transform such as a Had- 
amard transform can also be used. 

Second Embodiment 

In the embodiment, the input image whose color space is 
expressed by YCbCr is separated into a monocolor area and 
a color area. The coding is performed on the monocolor area 
by restricting color information. On the color area, a sub- 
sampling is performed at, the. sub-sampling ratio Y:Cb:Cr- 
4:2:2 before the coding. 

FIG. 5 is a block diagram illustrating the construction of 
the image memory unit U in accordance with the present 
embodiment. In FIG. 5, the portions which are identical to 
those in the first embodiment have the same reference 
numerals, and the description is omitted here. 

In FIG. 5, numeral 51 is a color/monocolor discrimination 
unit for dividing the input image data into blocks and 
discriminating whether each block is a color area or a 
monocolor area, and numeral 52 is a sub-sampling unit for 
sampling the data of each block at a given sub-sampling 
ratio. 

In the embodiment, first, the color/monocolor area dis- 
crimination unit 51 divides the input image data into 16x8- 
pixel areas, each of which is composed of two DCT blocks 
(two 8x8-pixel areas) arranged in the horizontal direction, 
and discriminates whether each area is a monocolor area or 
color area. In this discrimination, characteristic such that 
values of Cb and Cr components are fixed values if each 
pixel of the input image data is a monocolor pixel is 
considered, and the area including a pixel which does not 
have any fixed value is determined as a color area. 

Furthermore, as described in the first embodiment, a 
color/monocolor area can be discriminated by providing 
information on the color/monocolor area in advance by a 
preparation processing such as a manual input and the like. 
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The. block data;which is .discriminated as ;a colorvare a : by . t c ;..«.. In the v e mbodiment, ifirst,*the ;iColor/black*and-white > area 

the color/monocolor area discrimination unit 51 is input to . discrimination unit 81 divides the input image data into 

the sub-sampling unit 52. The input data is subject to the 16x1 6-pixel areas, and discriminates whether each area is a 

sub-sampling in the sub-sampling unit 52 at the ratio black-and-white area or color area. In this discrimination, 

Y:Cb:Cr=4:2:2, and input to the DCT unit 23. Subsequently, 5 the characteristic such that values of the Cb and Cr compo- 

the coding is performed in the similar manner to the con- nents approach "0" if each pixel of the input image data is 

ventional technique. a black-and-white pixel is considered, and the area including 

On the other hand, in the data of a block which is a pixel whose value is not close to "0" and greater than a 

discriminated as a monocolor area, the Cb and Cr compo- predetermined value is determined as a color area, 

nents are not subject to the coding, and only the Y compo- 10 Furthermore, as described in the previous embodiments, a 

nent is input into the DCT unit 23. Subsequently, the coding color/black-and-white area can be discriminated by provid- 

is performed in a similar way to the conventional technique. ing information on the color/black-and-white area in 

Since the Cb and Cr components will have fixed values, the advance by the preparation processing such as by a manual 

coding is not performed on these components, and the fixed input and the like. 

values are output to the image memory 27 as header infor- is The block data which is discriminated as a color area by 

mation of the coded data. Furthermore, if an apparatus for the color/black-and-white area discrimination unit 81 are 

coding and decoding recognizes those values in advance, held in the latch circuits 82-84 based on the component, 

those values are not added to the coded data. respectively. The signal data of the Y component held in the 

The color/monocolor area discrimination unit 51 outputs latch circuit 84 is directly input to the DCT unit 87 where the 

the discrimination result to the entropy coding unit 26 as an 20 DCT is performed. The DCT coefficients obtained by the 

ID discrimination bit (for example, if the value is "1", it DCT unit 87 are quantized and coded as in the previous 

indicates a "monocolor area", while if the value is "0**, embodiments. On the other hand, the signal data of the Cb 

"color area"). Subsequently, the entropy coding unit 26 and Cr components are input into the sub-sampling units 85 

codes the result in the same manner as the first embodiment, and 86, respectively. Each input data is subject to the 

thus the increase of information amount is suppressed by 25 sub-sampling in the sub -sampling units 85 and 86 at the 

adding the ID information bit. The ID information is added sub-sampling ratio Y:Cb:Cr=4;2:2. More particularly, Vz 

to the coded data from the entropy coding unit 25 and is sub-sampling is performed in the main scanning direction of 

output to the image memory 27. the printer engine. The sub-sampled data is input into the 

Accordingly, the processing of the monocolor area and DCT unit 87, and subject to the DCT. Subsequently, the 

that of the color area can be switched based on the ID 30 obtained DCT coefficients are quantized and coded as in the 

information bit when the coded data is decoded. previous embodiments. 

According to this embodiment, the monocolor area and On the other hand, in the block data which is discrimi- 

the color area are discriminated, and the conventional coding nated as a black-and-white area, the Cb and Cr components 

processing is performed on the color area, while the coding 5 *re not subject to the coding, and only the Y component is 

is performed only on the Y component on the monocolor input to the DCT unit 87. Subsequently, the coding is 

area, and the obtained values of Cb, Cr components are performed in a similar manner to the color area. The Cb and 

directly output as header information. Cr components are held in the latch circuits 82 and 83, but 

reading and coding are not performed on these components. 

Third Embodiment ^ ^ color/black-and-white area discrimination unit 81 

In this embodiment, the input image whose color image is outputs the discrimination result to the entropy coding unit - 

expressed by YCbCr is separated into black-and-white 26 and the DCT unit 87 as an ID discrimination bit (for 

image areas and color image areas. The color information is example, if the value is "1", it indicates a "black-and-white 

cut off, while only the Y signal, the brightness signal, is area", while if the value is "0", "color area"). The DCT unit 

coded in the black-and-while area. The color image data for 45 87 selects input data, based on the ID discrimination bit. For 

the color area, on the other hand, is sub-sampled at the example, if the value is "l w , the DCT unit 87 selects only the 

sub-sampling ratio Y:Cb:Cr=4:2:2, and is then coded. Y component data as an input. Subsequently, the entropy 

FIG. 6 is a block diagram illustrating the construction of codm § ™& 26 «> des & e result m the same manner 35 in the 

the image memory unit 11 in accordance with a third previous embodiments, and this coded information is added 

embodiment. In the construction shown in FIG. 6, the so to lhe coded data ^ me entro Py ^ 25 aod fc 

portions which are identical to those in the previous embodi- out P ut lo the una g e memor y 27 - 

ments have the same reference numerals, and the description Accordingly, the processing of a black-and-white area and 

is omitted. mat °f color area can be switched based on the ID infor- 

In FIG. 6, numeral 81 is a color/black-and-white area mation bit when the coded data is decoded, 

discrimination unit for dividing the input image data into 55 According to this embodiment, the black-and-white area 

blocks and discriminating whether each block is a color area and the color area are separated, and the conventional coding 

or black-and-white area, numeral 82 is a latch circuit for processing is performed on the color area, while the coding 

holding the data of the Cb signal corresponding to the area is performed only of the Y component on the monocolor 

of four blocks of the Y signal, numeral 83 is a latch circuit area. In other words, the Cb, Cr components on the mono- 

for holding the data of the Cr signal corresponding to the 60 color area are not coded. Accordingly, useless coding of Cb 

area of four blocks of the Y signal, and numeral 84 is a latch and Cr components can be avoided, and the coding amount 

circuit for holding the data of the area of four blocks of the is reduced. Thus the coding processing can greatly contrib- 

Y signal. Numerals 85-86 are sub-sampling units for sam- ute to an efficient processing of a whole apparatus, 
pling the held Cb and Cr signals at the given sampling ratio, 

and numeral 87 is a DCT unit for performing the DCT in the 65 homXh tmbodimeDt 

unit of an 8x8 -pixel block by selecting the output from the In the embodiment, the input image whose color space is 

latch circuit 84 and the sub-sampling units 85-86. expressed by YCbCr is separated into a monocolor area and 
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r>v^t*^^ is i noted -that : the \monocolon ■» area-,;is * a ouent jis -^input&inta^the^DGT^£unitu87» where): the-;eoding: is . 

monochromatic and chromatic area in this embodiment. It is performed in a similar manner to the color area. On the other 
also noted that the color area is a chromatic area having a hand, the signal data of the Cb and Cr components are input 
plurality of colors in this embodiment. The coding is per- into the average calculation units 92 and 93, via the sub- 
formed on the monocolor area by restricting color informa- 5 sampling units 85 and 86, which c alculate the av^r ageofthe 
tion. On the color area, a sub-sampling is performed at the chromaticjixels in the block anajregjace^^ 
sub-sampling ratio Y:Cb:Cr=4:4:4 before the coding. toraverage^^ embodiment, it goes with- 
FIG. 7 is a block diagram illustrating the construction of out-sa^t^t sub^ampeg is not performed. The signal 
the image memory unifll in accordance with the present dat * oi } h * <? and Cr components which are respectively 
embodiment. In FIG. 7, the portions which are identical to io £P laced by the average values are input into the DCT unit 
those in the previous embodiments have the same reference 87 ; the f dm *. » fanned in a similar manner to the 

numerals, and the description is omitted here. color ™\^^ y J " thC monc * olor 

, ™« - T ^ , , area when the coded data is decoded can be unproved. 

In FIG. 7. numeral 91 is a co lor/mo nocolor discrimination . ^ , 4 A , , , 

, A c ... ... . • , . • , ii i j According to this embodiment, the monocolor area and 

unit for dividing the input image data into blocks and , & t , , . ' , 

i • • • . ■ r *u u li i ■ i is color area are separated, and the conventional coding pro- 

discruTJ mating whether each block is a color area or mono- 13 . * j .u * u-i a- 

. i rv» • ii.- *♦ c cessing is performed on the color area, while coding is 

color area, numeral 92 is an average calculation unit for r j *u^j^ * • *u 

, , t . ftL « ,. & t ce U11 performed on the Cb and Cr components in the monocolor 

calculating an average of the Cb data of area of four blocks v A , . . . , . y u . , „ 

g t ■mr . » i in ~. it*- * area after replacing the pixel values by the average values, 

of the Y signal, and numeral 93 is an average calculation unit . , , J- c • • i j j • *u a 

- r ~ . f * f e Accordmgly, useless codmg of noise included in the Cb and 

for calculatmg an average of the Cr data of area of four ~ \ u~ a a tu 

blocks of the Y sienal 20 Cr components can be reduced. Thus, efficient coding pro- 

" . . , . cessing can greatly contribute to an efficient processing of a 

In the embodiment, first toe color/monocolor area <fas- wholc apparatus . Furthermore, the fourth embodiment is 

cnmination unit 91 divides the input image data into 16x16- advantageous in that an accurate color reproduction is 

pixel areas, and discriminates whether each area is a mono- formed> since an ro information bit is not generated, 

color area or color area (which is also referred to as a $ even if a decoder whnch cannot discriminate the bit is used, 

"mumchromat^^^ Furthermore, in this embodiment, on the Cb and Cr 

by a plurality of colors). In this discrimination, the charac- nents of me moQOColor ^ avera ge values in the 

teristic such that values of Cb and Cr components respec- r . , . , , , , . r . ft - , 

. , . „ , , \ ./• . . . f i area are calculated by the average calculation units 92 and 

lively approach fixed values non-zero), if each pixel of toe ^ e ^ values ^ ^ area ^ a 

mput image data is a monocolor pixel I «s considered, and Ae JQ values Ho ^ does QOt ^ , Umilation upoD the 

area including a pixel whose value does not approach the . . „ , f , T , ' . _ f 

„ t , . 6 r . . t . rr mvention. For example, the fact that the DC component ot 

fixed value is discriminated as a color area. 4 , „ „ c r\r^r •» ot ■ *u« « «^ _ 

the output from the DCT umt 87 is the same as the average 

According to this scheme, first, whether the area is an value ^ utilized, and the Cb and Cr components in the 

achromatic area or a chromatic area is discriminated based monoco i or area are input into the DCT unit 87, instead being 

on the value of the Y component, because even if an 35 prov iding to the average calculation units 92 and 93, and all 

achromatic pixel exists in the area, when the Y component tfae AC componeDts are rep laced by "0" in the outputs of the 

(brightness) is considerably large or small, the area is DCT processing. This can also attain the same advantage as 

discriminated as a white or black area regardless of the that ^ this embodimerit 

values of the Cb and Cr components. After the separation of 

chromatic pixels and achromatic pixels, average and disper- ^ Fifth Embodiment 

- sion values of the Cb and Cr components are obtained. -If the Io the embodiment, the input image whose color space is 

dispersion value is small, the area is discriminated as a expressed by YCbCr is separated into monocolor areas and 
monocolor area, while if it is large, a color area. color areas. It is noted that the monocolor area and the color 
Furthermore, as described in the previous embodiments, a area have the same definition as that in the fourth embodi- 
color/mo nocolor area can be discriminated by providing 4S ment. The coding is performed on the monocolor area by 
information on the color/monocolor area in advance by the restricting color information. On the color area, the sub- 
preparation processing such as by a manual input and the sampling is performed at the sub-sampling ratio Y:Cb:Cr^ 
like. 4:4:4 before the coding. 

The block data which is determined as a color area by the FIG. 8 is a block diagram illustrating the construction of 

color/monocolor area discrimination unit 91 are respectively 50 the image memory unit 11 in accordance with the embodi- 

held in the latch circuits 82-84, based on each component. ment. In FIG. 8, the portions which are identical to those in 

The signal data of the Y component held in the latch circuit the previous embodiments have the same reference 

84 is directly input into the DCT unit 87 where the DCT is numerals, and the description is omitted here, 

performed. The DCT coefficients obtained by the DCT unit In FIG. 8, numeral 95 is a representative value memory 

87 are quantized and coded as in the previous embodiments. 55 for storing a single value or a plurality of values of Cb and 

On the other hand, the signal data of the Cb and Cr Cr components expressing a chromatic color on the block 

components are input into the average calculation units 92 determined as a monocolor area, and numerals 96 and 97 are 

and 93 via the sub-sampling units 85 and 86. However, replacing units for replacing the values of the Cb and Cr 

average values are not calculated in the units 92 and 93, and input from the latch circuits 82 and 83 by output values from 

the input data is directly input into the DCT unit 87 where 60 the representative value memory 95. 

the DCT is performed. Since the sub-sampling ratio is The representative value memory 95 can store the repre- 

Y:Cb:Cr=4:4:4, sub-sampling in the sub-sampling units 85 sentative value manually input or it can arbitrarily store the 

and 86 is not actually performed. The data held in the latch representative color based on the color information of the 

circuits 82-83 are directly input into the average calculation image displayed on the image display 14 by pre-scanning an 

units 92 and 93. 65 objective image in the image input unit 10. For example, if 

On the other hand, in the data of the block which is the pre-scanned image is composed of black and red, red is 



r- 



determined as a monocolor area, the data of the Y compo- stored. 
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:; ; ;^The:block-datai>vhich is^ 
color/monocolor area discrimination unit 91 are held in each 
component in the latch circuits 82-84, respectively. The 
signal data of the Y component held in the latch circuit 84 
is directly input into the DCT unit 87 where the DCT is 5 
performed. The DCT coefficients obtained by the DCT unit 
87 are quantized and coded as in the previous embodiments. 
On the other hand, the signal data of the Cb and Cr 
components are input into the replacing units 96 and 97 
bypassing the sub-sampling units 85 and 86 (the sub- 
sampling is not performed). However, the replacing process 
is not performed in the replacing units 96 and 97, and the 
input data is input into the DCT unit 87 where the DCT is 
performed. The obtained DCT coefficients are quantized and 
coded as in the previous embodiments. 

On the other hand, in the data of the block which is 15 
discriminated as a monocolor area, the data of the Y com- 
ponent is input to the DCT unit 87 where the coding is 
performed in a similar manner to the color area. On the other 
hand, the signal data of the Cb and Cr components are input 
into the replacing units 96 and 97, bypassing the sub- 20 
sampling units 85 and 86. In the replacing units 96 and 97, 
the input values of each pixel are respectively replaced by 
the representative values which are output from the repre- 
sentative value memory 95. This replaced signal data of the 
Cb and Cr components are input to the DCT unit 87, and the 2 5 
coding is performed in a similar manner to the color area. 

According to this embodiment, the monocolor area and 
color area are separated, and the conventional coding pro- 
cessing is performed on the color area, while the coding is 
performed on the Cb and Cr components in the monocolor 30 
area after replacing the pixel values by the representative 
values. Accordingly, useless coding of the noise included in 
the Cb an Cr components can be reduced. Thus, the coding 
processing can greatly contribute to an efficient processing. 

More specifically, a uniform color space such as CIE 1976 3S 
L*a*b* or CIE 1976 L*u*v* can be employed as the color 
space besides the YCrCb space described above. 
Furthermore, the configuration of the image memory 27 can 
be a frame memory for storing coded data for one picture 
frame, or a buffer memory for storing coded data (e.g., DCT 
coded data) which, corresponds to a divided portion (e.g., 16 40 
lines) of one picture frame. 

The present invention is not limited to the first to fifth 
embodiment in the color space of the input image, as an 
orthogonal transform scheme, a block size in the orthogonal 
transform and an area size for color/monocolor discrimina- 45 
tion may be utilized. 

The present invention can be applied to a system consti- 
tuted by a plurality of devices, or to an apparatus comprising 
a single device. Furthermore, it goes without saying that the 
invention is also applicable to a case where the object of the so 
invention is attained by supplying a program to a system or 
apparatus. 

As many apparently widely different embodiments of the 
present invention can be made without departing from the 
spirit and scope thereof, it is to be understood that the 55 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

What is claimed is: 

1. A color image processing apparatus comprising: 
input means for inputting color image data; 60 
determination means for determining whether or not the 
color image data represents a monocolor image having 
a chromatic color; 
encoding means for extracting spatial frequency compo- 
nents of a chromaticity component from the color 65 
image data and encoding the spatial frequency compo- 
nents; and 



..'•a* •control means fore controlhng.the- encoding prc)cessing'by' i 
said encoding means based on the determination by 
said determination means so that AC components of the 
spatial frequency components become zero (0). 

2. The apparatus according to claim 1, wherein said 
control means makes all of the AC components zero. 

3. The apparatus according to claim 1, wherein said 
control means includes: 

average calculation means for calculating an average of 
the data of the chromaticity component in a block 
obtained by dividing the color image data input by said 
input means; and 

replacing means for replacing the data value of the 
chromaticity component in the block by the average 
value calculated by said average calculation means. 

4. The apparatus according to claim 1, wherein said 
control means includes: 

storage means for storing a representative value of the 
chromaticity component; and 

replacing means for replacing the data value of the 
chromaticity component in a block obtained by divid- 
ing the color image data input by said input means by 
the representative value stored in said storing means. 

5. A color image processing method comprising: 
an input step of inputting color image data; 

a determination step of determining whether or not the 
color image data represents a monocolor image having 
a chromatic color; 

an encoding step of extracting spatial frequency compo- 
nents of a chromaticity component from the color 
image data and encoding the spatial frequency compo- 
nents; and 

a control step of controlling the encoding processing in 
said encoding step based on the determination result in 
said determination step so that AC components of the 
spatial frequency components become zero (0). 

6. A color image processing apparatus comprising: 
input means for inputting color image data including color 

image data representing a monocolor image having a . 
chromatic color; 

encoding means for extracting spatial frequency compo- 
nents of a chromaticity component from the color 
image data and for encoding the spatial frequency 
components; and 

control means for controlling encoding processing by said 
encoding means so that AC components of the spatial 
frequency components extracted and encoded from the 
color image data representing the monocolor image 
having the chromatic color become less than AC com- 
ponents of spatial frequency components extracted and 
encoded from color image data representing a color 
image other than the monocolor image. 

7. A color image processing apparatus according to claim 
6, wherein the input color image data includes a first position 
representing the monocolor image having the chromatic 
color and a second portion representing the color image 
other than the monocolor image. 

8. A color image processing method comprising: 

an input step of inputting color image data including color 
image data representing a monocolor image having a 
chromatic color; 

an encoding step of extracting spatial frequency compo- 
nents of a chromaticity component from the color 
image data and encoding the spatial frequency compo- 
nents; and 
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*,-r,-.>3.t.^« ■ ;u -.Ki^r- r;t . 1 1 1. * a.. con trol; step; of controlling\ encoding: processing;in.said^ u ikj sponding; spatial • freque ncy vcomponents.extractedv.and i • > ^ «■ ■:: ^v*£ ^ • - aae^ 

encoding step so that AC components of the spatial encoded from color image data representing a color 

frequency components extracted and encoded from the image other than the monocolor image, 
color image data representing the monocolor image 

having the chromatic color become less than corre- ***** 
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